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Oregon’s Total Maximum Daily Load Program

 OVERVIEW

BENEFICIAL USES

T he quality of Cregon’s streams,
lakes, estuaries, and groundwaters
is monitored by the Department of
Environmental Quality {(DEQ). The infor-
mation collected by DEQ is used to de-
termine whether water quality standards
- ara being violated and, consequently,
whether the beneficlal uses of the waters
are being threatened. The beneficial uses
inciude fisheries, aquatic life, drinking
water, recreation, shellfish, irrigation,
hydroelectric pawer, and navigation. Spe-
cific State and Federal ruies are used to
determine if vioiations have occurred:
these rules include the Federa/ Clean
" Water Act of 1972, Oregon’s Revised
Statutes {ORS), and Oregon’'s Adminis-
trative Rules (QAR Chapter 340).

WATER QUALITY LIMITED
STREAMS AND TOTAL
MAXIMUM DAILY LOADS

T he term water quality Emited is
applied to streams and lakes whers
required treatment processes are
being used but violations of watsr quality

standards occur. With a few exceptions,
such as in cases where violations are due
to natural causes, the State must establish
a Total Maximum Daily Load or TMDL for
any waterbody designated as water quality
limited. A TMDL is the total amount of a
peliutant {(from all scurces} that can entar
a specific waterbody withaout violating the
water quality standards.

WASTELOAD AND LOAD
ALLOCATIONS

he total permissible pollutant load
l "-is allocated to point, nonpoint,’
background, and future sources of
poliution. 'Wasteload allocations are por-
tions of the total load that are allotted to
point sources of pollution, such as sewage
treatment plants or industries. The waste-
load ailocations are used to establish ef-
fluent [imits in discharge permits. Load
allocations are portions of the total locad
that are attributed to either natural back-
ground sources, such as soils, or from non-
point sources, such as agricultural or for-
estry activities. Allocations can also be
set aside in reserves for future uses.




TMDL PROCESS collecting additional data to answer specific
questions, using mathematical modeis to pre-

he establishment of TMDLs is re- dict the effects of changes in wasteloads,
quired by Sectian 303 of the Clean gvaluating alternative strategies for imple-
Water Act. The process of establish- mentation, and holding public hearings and
ing a TMDL inciudes studying existing data, allowing public comment on the TMDL.
" PURPOSE OF THIS'REPORT.

" This report provides information on one of the waterbodies in.
-Oregon’s TMDL Program.. The report includes background.in-
formation onthe drainage basin, the pallution sources,. and the
applicable water quality standards; a summary of the monitor-

 ing data and the technical analyses; and a discussion of the
current pollution control strategy.
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Water Quality Report

Department of Environment Quality

Rickreall Creek

BACKGROUND INFORMATION

Rickreall Creek is located in the Willamette
Basin in northwestern Oregon. The creek
drains portions of the Coast Range and flows
into the Willamette Valley, eventually meeting
the Willametts River at river mite 88, southwest
of Salem near the Eola Hills,

The topography of the Rickreall Craek water-
shed ranges from the relatively flat terraces of
the Willamette Valley to the steeper terrain of
the Coast Range, which runs north and south
through western Oregon. The basin has a mild
and temperate climate with a dry summer saa-
son and a rainy winter, QOver 80 percent of the
mean annual precipitation falls between Novem-
ber and Aprii. Land use in the Rickreall Creek
drainage basin is predominantly agricultural.

Rickreaill Creek bisects the City of Dallas {popu-
jation 10,000}, which is the largest urban area
in the basin. The creek runs from west 10 east
through the City, which lies against the foothills
of the Coast Range. The creek presently serves
as both the drinking water source and the
wastewater disposal location for Dallas.

During the summer, flow in Rickreall Creek is
controlled by the dam at Aaron Mercer Reservoir,

* Sswags Treatment Plant,

which is located approximately 8.5 miles west of
Dallas near the headwaters of the creek.

WATER QUALITY CONCERNS

Beneficial Uses Affected

The designated beneficial uses of Rickreall
Creek are identified in Oregon's Administrative
Rules (OARs}. Usas include water suppiy,
aquatic life, recreation, and aesthetics. The
benefictal use found to be most at risk in
Rickreall Creek is aquatic life, which is listad as
‘‘not supported”’ in the iatest Statewide Water
Quality Assessment Report [1992 305({b)
Report],

The Oregon Department of Fish and Wildiife
{(ODFW) has reported that the Rickreall Creek

- Basin supports populations of cutthroat trout

and steelhead. Both of these fish are managed.
in accordance with OQDFW's wild-fish
management policy; because of limited in-
formation, they are listed as '‘stocks of
concern.”” Coho salmon also use the stream
for spawning and rearing. ODFW believes that
poor water quality, especially excessive stream
temperatures associated with low summer
flows, limits use of the mainstern Rickreail
Creek by these fish.

SAIWHSE507.5
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Segments and Parameters of Concern

The Rickreali Creek drainage is included in
Oregon’s water quality standards as part of the
Willamette Basin. Water quality monitoring
within the creek has shown violations of the
State’'s water guality standard for dissolved
oxygen during the summer months. River miles
0 to 20 have been identified as water quality
limited for dissolved oxygen in Qregon’s 1992
305({b} Report,.

The point source discharge from the Dallas
sewage treatment plant {STP} has a major in-
fluence on the water quality in Rickreall Creek.
A total maximum daily load (TMDL) has been
prepared to address problems due to iow levels
of dissolved oxygen and high levels of chiorine
and ammonia-nitrogen resuiting from the STP
discharge. Other parameters of concarn which
are addressed in the discharge permit for Dallas
include temperature, fecal coliform bacteria,
total suspended solids, and pH. :

Applicable Water Quality Standards

A number of water quality parameters including
dissolved oxygen, chlorine, and temperature
" have criteria values which have been adopted
as. regulatory standards for the Willamette
Basin.

Dissolved Oxygen: Dissolved oxygen is a criti-
cal parameter for the protection of aquatic
life. ODFW has identified portions of Rick-
regll Creek immediately below the Dallas STP
as salmonid producing. Based cn ODFW's re-
ports, DEQ has presumed that the 90-percent
and 95-percent saturation criteria apply
downstream of the discharge {OAR 340-41-
445(2Ha}(E}(i}]. The 95-percent criterion
applies during periods of saimonid spawning,
incubation, and rearing; 90 percent applies at
other times. If more detailed information on
the presence of salmonids in the creek is pro-
vided, a review of the applicable criteria will
be needed. : .

Chiorine: The Dallas STP does not currently

dechiorinate its eHluent, and residual chlorine

concantrations are above the instream acute
toxicity limit of 0.019 milligrams per liter (mg/L}
[QAR 340-41-445(2)(p}i.

Temperature: High water temperatures can

cause adverse impacts on aquatic life. When

stream temperatures are 58°F or greater, no

measurable increase reiative to a control paint’
is allowed; no increase greater than 0.5°F is

allowed when stream temperatures are 57.5°F

or less [OAR 340-41-445 [2HbB)(C)(i)].

AVAILABLE MONITORING DATA

Very few historical dats exist for Rickreall
Creek. The largest amount of data which does
exist was collected .betwean 1957 and 1973
during the summer months; fewer data are
available for the other seasons. The historicai
data at Highway 51 (river mile 2.2} indicate
that dissolved oxygen fell below the 6.0 mg/L
concentration criterion for several months
during the summer low-flow period; most of the
summer values ranged from 5.5 to 6.5 mg/L.
Saturation levels of dissolved oxygen also fell
below the 90 percent of saturation criterion for
several months.

Because of water quality concerns in Rickreall
Creek, mixing-zone surveys of the Dallas outfail

~ were conducted by DEQ in August 1988, October

1989, and October 1992, Testing results
indicated water quality violations for dissoived
oxygen, chlorine, bacteria, and nutrients. {(See
Appendix C.) During the 1988 mixing-zone sur-
vey, poor mixing was cbserved, with the STP-
effiuent piume following ane bank of the stream.

POLLUTANT SOURCES

Point Sources

'The Dalias sawage treatment plant (STP} has

been in service since 1969 with year-round
discharge to Rickreall Creek at river mile 8.5.
The two major industries.in the STP's service
area - Willamette Industrias and Praegitzer
Industrias — have iow levels of biochemical
oxygen demand (BOD) and total suspended
solids {TSS) in their discharges. Praegitzer
Industries uses a pretreatment system.

The average design flow for the STP is 2 million
gallons per day (mgd): the maximum design
flow is 6 mgd. During extreme wet-weather

Ravision Date: December 1, 1993
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events, flow to the STP periodically exceeds
the hydraulic capacity of the collection system
and the plant. Diluted raw sewage overflows
to Rickreaill Creek during these high-flow
events. :

Nonpoint Sources

As part of the TMDL process, Ipad allocations
for background sources were caicuiated for
ammonia and CBODy; load allocations for non-
point sources and reserves were calculated for
CBODg {Table 1). These load aliccations plus
the wasteload allocations established for the
point source make up the total maximum daily
load.

Nonpoint sources can contribute 1o reduce
leveis of dissolved oxygen and increased tem-
peratures in streams. Based on available in-
formation, however, nonpoint sgurces do not
appear to significantly influence the measured
levels of dissolved oxygen saturation in Rick-
reall Creek above Dallas. Dissolved oxygen
measured upstream of the Dallas STP ranges
from 90 to 100 percent of saturation. It is
DEQ's judgment that the Dalias STP accounts
for the majority of the controllable load and the
monitored depression in dissolved oxygen near
Dallas. [t is anticipated that controliing this
point source will result in eliminating the
observed violations of the dissoived oxygen
standard and is a necessary part’ of the
pellution control strategy for the stream.

DEQ does recognize the need to address non-
peint source problems wherever they occur.
Interagency agreements between DEQ and the
Departments of Agricuiture and Forestry will be
used to promote Best Management Practices
designed to reduce nonpeoint sources of pol-
lution in the basin.

,POLLUTION CONTROL STRATEGY

Facility Upgrades

DEQ has been conducting evaiuations of Rick-
reall Creek and the impacts of the City's
discharge. Resuits of these evaiuations will
help to determine the types of facility upgrades
which will be needed for the City’s discharge to

comply with current State water quality stan-

. dards. Using currently available information,

the City of Dallas is developing plans to up-
grade its sewage treatment facilities. '

TMDLs and Wasteload Allocations

The EPA water quality model QUAL2E was
used to analyze the influence of the Dallas STP
discharge on Rickreall Creek and to establish
total maximum daily loads {TMDLs) and waste-
load allocations. The maodelling results support
the judgment that Rickreall Creek is a water
quality limited stream with no remaining as-
similative capacity at either low or moderate
flows,

The TMDLs and wasteioad allocations are in-
tended to [imit the introduction of pollutants
into Rickreall Creek. TMDLs for a given para-
meter include wasteload allocarions for point
sources and [oad allocations for background
and nonpoint sources. Pretiminary TMDLs for
bischemical oxygen demand (BOD), ammonia,
and chiorine in Rickreall Creek were sstablished
in 1988; the City of Dallas and the public ware
notified and provided a chance to commaent.
Based on additional data collection and mathe-
matical modelling, wasteload allecations were
developed for the City of Dallas for BOD, am-
monia, and chiorine.

The wasteload allocations for the City of Dallas
STP and the loads allocated to background,
nonpeoint sources, and reserves for BOD and
ammonia are listed in Table 1. As listed in the
discharge permit for the City of Dallas, the total
chlorine residual in the STP effluent shall not
exceed a monthly average concentration of
0.012 mg/L and a daily maxirnum concentration
of 0.03 mg/L. (See Appendix F for more
information on permit limits.)

Permits

The City’s NPDES (National Poilutant Discharge
Elimination System} permit expired in August
1989: a renewal permit has been developed
based on the TMDLs and wasteload allocations.
Because the current treatment facilities cannot
meet the ravised permit iimits, however, the
City is operating under a Stipuiated and Final
Order {SFQ) which describes interim limits and

SA\WH5E507.5
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imposes a compiiance schedule for upgrading APPENDIX B — APPLICABLE WATER QUALITY
the Dallas sewerage facilities. The new Dallas STANDARDS

sewerage facilities required by the SFO will be . .
reguiated by a new permit with limits and con- APPENDIX C -~ AVAILABLE MONITORING .

ditions necessary for meeting water-quality and DATA
minimum-treatment standards, as appropriate. APPENDIX D — POLLUTANT SOURCE SUM-
: o MARY
' APPENDIX E — TECHNICAL ANALYSIS AND
LIST OF APPENDICES TMDL DEVELOPMENT
APPENDIX A ~ EXPANDED BACKGROUND APPENDIX F — PERMIT WASTELOAD ALLO-
INFORMATION ' . CATIONS
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Table 1. Wasteload and Load Allocations for Rickreall Creek

G LOSEHMIYS

X8a8.in jeeiyary — lioday ANy e1ep

Season and Ammonia (Monthly Average) CBOD, (Monthly Averags)
, F;:w'_‘. (:“"gﬂ' 5 Sourco Concentration | Flow®, @ | WLA | UNBOD { Concentration | Fow*, @ | wLA | uceop
n Rickreall Cree imgiL) {cfs) ibid) {Ibid} {mg/l} - (efs) {bid} | (Ib/d)
L L " R
WLA: 5TP*" 20 3.1 333 1522 10 3.1 170 423
Summer
LA: Backgrounud 0.02 80 10 44 . 2 90 970 2466
az 9
LA: Reserve '+ NPS 0 0 (4] 0 2.72 90 1319 33563
WLA; STP** 0 0 0 o 0 o 0 0
Summer ; '
LA: Background 0.2 15 .16 0.73 2 1.5 16 1
G < 90 .
LA: Reserve + NPS 0 4] 4] 0 272 1.5 22 56
WLA; STP** 20 it 333 1522 10 a 167 505
Winier )
tA; Background . 0.02 120 13 59 2 120 .1294 3924
Q> 120
_ LA: Reserve 4+ NPS 0 i) o 0 1.96 120 1_268 38456
WLA: STP*" 05 31 8.3 3B.1 . .5 _ 31 | e3 252
Winter -
LA; Background 0.02 45 4.9 22 2 415 485 1471
Q= 451t 120 ;
LA: Reserve + NPS 4] 4] ) 4] 1.986 45 - 475 1442
WLA: STP** 0 0 0 0 0 0 4] 4]
Winter
LA: Background 0.02 13 14 6.4 2 13 140 425
Q<45 .
{1 A: Reserve + NPS 4] 0 0 0 1.9/ 13 . 137 417

E661 ‘I 8quwedseq :aleg uo_rs_may'

* For WLAS, "flow™ refers 1o STP effluent; for LAs, "‘llow" refars to streamflow.
** City of Dallas Sewage Treatment Plant.

LEGEND:
STP = Sewage Treatinent Plant cfs = Cubic feet per second
WLA = Wasteload Allacation CBODs = Five-day Carbonaceous Biochemical Oxygen Demand
LA = Load Allocation - UNBOD = Ultimate Nitrogenous Biochemical Oxygen Demand
NPS = Nonpeint Sources UCBOD = Ullimate Carbonaceous Biochemical Oxygen Demand
Summer = May 1 to Oclober 31 Winter = November 1 to April 30
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APPENDIX A

.. BACKGROUND INFORMATION

BASIN DESCRIPTION

Rickreall Creek is located in the Willamatte
Basin in ‘northwestern Oregon., The creek
drains portions of the Coast Range and flows
into the Willamette Vailey, eventually meeting
the Willamette River at river mile 88, southwest
of Salem near the Eola Hills.

The creek bisects the City of Dalias {(population
10,000}, which is the largest urban area in the
basin. The creek runs from west to east
through the City, which lies against the foothills
of the Coast Range. The creek presently serves
as both the drinking water source and the
wastewater disposal location for Dallas.

During the summer, flow in Rickreall Creek is
controlled by the dam at Aaren Mercer Res-
ervoir, which is located approximately 8.5
miles west of Dallas near the headwaters of the
creek. The City of Dailas owns and operates
the dam. Water is discharged as needed for
consumpticn and to suppiement periods of low

streamflows. According to the 1989 Dallas .

Water Supply Study prepared by the City's
consuitant, Dallas owns water rights totalling
5.33 cubic feet per second {cfs} from stream-
flow and 10 cfs from reservoir storage.

WILDLIFE

The QOregon Department of Fish and Wildlife
{ODFW) has reparted that the Rickreall Creek
basin suppaorts populations of cutthroat trout
and steelhead. Both of these fish are managed
in accordance with ODFW's wild-fish manage-
ment policy; because of limited information,
they are listed as '‘stocks of concern.’” Coho
-salmon also use the stream for spawning and
rearing. ODFW believes that poor water
quality, especially excessive stream tem-

peratures associated with low summer flows,
limits use of the mainstem Rickreall Creek by
these fish.

.ODFW has identified po'rt'ions of Rickreall Creek

immediately below the discharge for the Dallas
sewage treatment plant (STP} as ssimonid pro-
ducing. Based on ODFW's reports, DEQ has
presumed that the 80- and 95-percent satura-
tion criteria apply downstream of the discharge:
the 95-percent criterion applies during periods
of salmonid spawning, incubation, and rearing;
the 90-percent criterion applies at other times.
if more detailed informaticn on the presence of
salmonids in the creek is provided, a review of
the applicable criteria will be needed.

TOPOGRAPHY AND SOILS

The topography of the Rickreall Creek water-
shed ranges from the relatively flat terraces of
the Willamette Valiey to the steeper terrain of
the Coast Range, which runs north and south
through western Oregon.

Soils found throughout the area are predomi-
nantly of the Abigqua series, zonsisting of well-
drained soils formed from mixed silt and clay
alluvium. The fine-grained soils occupy nearly
level terraces or gently sloping alluvial fans.
Permeability is moderately siow, surface runoff
is slow, and the erosion hazard is slight. Other
soil series found in the area include the Cove,
Bellpine, Suver, and Salkum series.

CLIMATE

The Rickreall Creek basin has a mild and
temperate climate with.a dry summer season
and a rainy winter. Moisture from the Pacific
Ccean is carried by westerly winds and falls as

SAIWHE507.5A
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precipitation on the Coast Range. Precipitation
decreases as the winds flow eastward into the
Willamette Valiey., On the east side of the
Coast Range, the amount of rainfall decreases
sharply on the lower slopes and an the valiey
floors.

Between 1951 and 1980, average temperatures.

{in degrees F) ranged from the low 30s to the
mid 80s; average precipitation was 49.1
inches. Lowest temperatures and highest rain-
fall typically occur in January; highest tempera-
tures and lowest rainfall typically occur in July.
Although summer days can be consistently sun-
ny, continuous and prolonged hot weather is
rare and nights are generally cool. Similarly,
continuous and prolonged subfreezing weather
is rare during the winter. Snowfall is usually
light, averaging only a few inches per year,
Over BO percent of the mean annual precipit-
ation falis between November and April.

URBAN AREAS — THE CITY OF
DALLAS

The City of Dallas (popuiation: 10,000} is
located in Polk County. The total ares en-
compassed by the Urban Growth Boundary is
3,884 acres. Land use in the Rickreall Creek
drainage basin is predominantly agricultural.
Dallas has historically seen cyclical but steady

growth. Substantial growth occurred in the
1960s and 1970s, but grewth siowed in the -
early 1980s. The City’s growth resumed at a
moderate pace during the late 1980s end into
the early 1890s. Future growth in Dallas is
projected to continue on the basis of a diver-
sified local economy, attractiveness as a piace
to live, and proximity to the Salem metropolitan
area, which is also expecting continued growth.

WATER QUALITY CONCERNS

During summer months, the low streamfiow in.g
Rickreall Creek does not provide adequate

dilution for assimilation of the effluent from the. ..

sewage treatment plant which serves the City

of Dallas. The inadequate dilution results in ..~

seascnal violations of water quality standards. .
Specific violations reported by DEQ inctude an
inadequate outfali mixing zone, exceedance of

acute and chronic chiorine toxicity levels during

summer low-flow conditions, low dissolved

oxygen, and high levels of bacteria.

Rickreaill Creek has been designated as a water
guality limited stream during the summer
months because of low levels of dissolved
oxygen and high Jlevels of chiorine and
ammonia-nitrogen. Additional parameters of
concern are fecal coliform bacteria, nutrients,
temperature, and total suspended solids.

Revision Date: December 1, 1983
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APPENDIX B

APPLICABLE WATER QUALITY STANDARDS

PROTECTION OF BENEFICIAL USES

Within the State of Oregon, water quality
standards are published pursuant to Oregon
Revised Statutes (ORS} 468.020. Authority to
adopt rules, regulations, and_standards as are
necessary and feasible to protect the environ-
ment and heaith of the citizens of the State is
vested with the Environmentat Quality Commis-
sion. Through the adoption of water qguality
standards, Oregon has defined the beneficial

uses to be protected in each of its drainage -

basins and the criteria necessary to protact
those uses.,

BENEFICIAL USES AFFECTED

QOregon Administrative Rules {OAR) Chapter
340, Division 41, Rule 442, lists the beneficial
uses for which water quality will be protected
in the Wiillamette Basin. These are identified in
Table B-1. This list of beneficial uses was es-
tablished by the Cregon Water Resources Com-
mission pursuant to direction given in ORS
536.300. As charged by ORS 468.020, the
Oregon Environmental Quality Commission
adopted rules and standards that were nec-
assary to protect those recognized beneficial
uses. In practice, water quality rules and
standards have been set at levels 1o protect the
most sensitive of the uses: aquatic life and
human health. Assessment aclivities in Rick-
reall Creek have determined that the beneficial
use of aquatic life is not fully supported.
Criteria by which support levels were evaluated
are listed in Tabie B-2.

SEGMENTS AND PARAMETERS
OF CONCERN

'The Rickreall Creek drainage is included in

_Qregon’s water quality standards as part of the

Willamette Basin. Water quality monitoring
within the creek has shown violations of the
State’'s dissolved oxygen standard during the
summer months. River miles O to 20 have been
identifiad as water quality limited for dissolved
oxygen-in Oregon’s Statewide Water Quality
Status Assessment Report (1992 305(b]
Report]. Temperature, chiorine, bacteria, and
nutrients are also parameters of concern.

APPLICABLE WATER QUALITY
STANDARDS AND CRITERIA

A number of water quality parameters have cri-
teria values which have been adopted as regula-
tory standards for the Willamette Basin.
Included are temperature, turbidity (also re-

farred to as total suspended solids or TSS), pH

{2 measure of acidity), dissolved oxygen, fecal
coliform bacteria, and dissolved chemical
substances. .

Seasonal violations of State water quality
criteria have been documented by DEQ in Rick-
reall Creek. Specific violations reperted by DEQ
include an inadequate effluent-outfall mixing
zone, exceedance of both acute and chronic
chlorine-toxicity levels during summer ilow
streamflows, and excesedance of dissolved oxy-
gen criteria. During the summer months, there
is inadequate dilution of the Dallas STP effluent
by Rickreail Creek. The stream cannot assimi-
late wasta discharges during the low-flow, dry-
weather season.

Dissoived Oxygen

The Oregon Department of Fish and Wildlife has
identified the area for at least two miles below
the STP outfall for the City of Dailas as.
salmonid producing. The Oregon water quality

SA\WHS5507.58
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Table B-1. Beneficial Uses to be Protected in the 'Willamett._e Basin

BENEFICIAL USES

Public Domestic Watar Suppiy'

Resident Fish & Aquatic Life

Private Domestic Water Suppiy'

Anadromous Fish Passage

Industrial Water Supply

Salmonid Fish Passage

Irrigation

Salmonid Fish Spawning

Livestock Watering

Fishing

Boating

Wildlife & Hunting

Water-Contact Recreation

Commercial Navigation & Transportation

- Aesthetic Quality

Hydropower

'With adequate pretreatment {filtration and disinfection) and natural quality to
meet drinking water standards.

Oregon Adm:mstratwe Rules, Chapter 340, Div. 41, — DEQ Tabie 6,

Source:

Willametta Basin.

Table B-2. Beneficial Use Support Criteria

FISHERIES 'AND ‘AQUATIC LIFE

Partially Supported

10% exceedence of basin DO concentration or
DO % saturation standard.

10% exceadence of basin pH standard.

Not Supportid

25% exceedence of basin standard for DO
concentration or DO % saturation.

25% exceedence of basin pH standard.

WATER CONTACT

Partially Supported

10% exceedence of enterococcus upper-range
standard,

Not Supported

25% exceedence of enterococcus upper-range
standard.

AESTHETICS

10% exceedence of 15 g/l chlorophyil g;

Partially Supported

25% exceedence of 0.1 mg/L total phosphorus.

Not Supportad

25% axcaadence of pH standard for basin.

Oregon s 1992 Water Quality Status Assessment Report {305({b)) Report:

Saurca:

pp. B3—6.

Revision Date: December 1, 1993
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8-3

standard for dissolved exygen (DO) in the
Willamette Basin states that for salmonid-
producing waters, ‘‘the DO concentration shail
not be less than S0 percent of saturation at
seasonal low or less than 95 percent of
saturation in spawning areas during spawning,
incubation, hatching, and fry stages of
salmonid fishes.’’ [OAR 340-41-445-(2}{a){E)
{ii

‘Mixing Zone

Natienal Pollutant Discharge Elimination System
{NPDES) permits for sewage treatment plants
define an outfail mixing zone around the point
of discharge. According to QAR 34-41-445

{43 (b)(BHi)- and {ii}, ‘'the water outside the.

boundary of the mixing zone must be free of
materials in concentrations that will cause
chronic (sublethal} toxicity...,’” and it must
’meet all other water guality standards under
normal annual low-flow conditions.’* According
to OAR 340-41-445 (4)(b){A)}D) and (i), '‘the
water within the mixing zone shall be free of
materials in concentrations that will cause acute
toxicity to aquatic life as measured by a
Department approved bicassay method.” The
mixing zone must allow a portion of the stream
width for free passage of aguatic life [OAR
340-41-445 {4 {c)(Cii-

Chlorine

Instream acute and chronic toxicity criteria for
chlorine are defined as concentrations of 0.019
and 0.011 milligrams per fiter {mg/L], respec-
tively [QAR 340-41-445(2)(p}]. Although the
existing chlorine-gas disinfection system ade-
guately disinfects effluent to mest the existing

200-count fecal coliform standard, chlorine tox-
icity in Rickreall Creek has been cited by DEQ
as a violation of water quality standards. The
Dallas STP does not currently dechlorinate its

" effluent, and residual chlorine concentrations

are above the acute toxicity limit. Effluent
limits for chlorine (see Appendix F} were es-
tablished based on mixing zone analyses. A de-
chiorination system may be required if chlorine
disinfection is continued; an alternative dis-
infection process, such as uitraviolet radiation,
should be considered.

Temperature

According to OAR 340-41-445 (2){b)}{Ci{i}, "'no
measurable increases shail be allowed outside
of the assigned mixing zone, as measured re-
lative to a control point immediately upstream
from a discharge when stream temperatures are
B58°F or greater; or more than 0.5°F increase
due to a single-source discharge when receiving

water temperatures are 57.5°F or less...””

Bacteria

OAR-340-41-445 {2){e) establishes numeric cri-
teria for fecal coliform and for enterococei.
Part (A} requires for freshwaters: *'A log mean
of 200 feca! coliform per 100 miliiliters based
on a minimum of five samples in a 30-day per-
iod with no more than ten percent of the sam-
ples in the 30-day period exceading 400 per
100 mi.’" Part (B) requires for frashwaters: A
geometric mean of 33 enterococei per 100 milli-
liters based on no fewer than five samples, repre-
sentative of seasonal conditions, collected over a
period of at ieast 30 days. No single sample
shouid exceed 61 enterococei per 100 mL."

SA\WH5507.58
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' APPENDIX C

AVAILABLE MONITORING DATA
Robert Baumgartner, Water Quality Division, DFQ

HISTORICAL DATA

Very few historical data -are available for
Rickreall Creek. The largest amount of data
which does exist” was collected during the
summer months; fewer data are available for
the other seasons. -

Dissolved Oxygen

The most abundant amount of data exists for
the monitoring site at Highway 51 [river mile
2.2} near the mouth of Rickreall Creek. Data
were collected from 1857 until 1973. The his-
torical data at Highway 51 indicate that dis-
solved oxygen fell below the §.0 mg/L concen-

tration criteria for several months during the

summer low-flow period; most of the summer
values ranged from 5.5 10 6.5 mg/L. Saturation
leveis of dissolved oxygen also feil below the
90 percent of saturation criteria for several
months. )

Most of the histarical data were collected in the

afternoon, when a tendency exists for higher
dissoived oxygen values. Recent dissolved
oxygen data collected during early October are
higher than would be expected from review of
the historical data, although the lack of his-
toricai data collected in October makes direct
comparisons difficuit. :

Temperature

The temperatura data for the site at Highway
51 show typical afternoon temperatures ex-
ceeding 20 degrees C for saveral months during
the summer, Recent data collected in October
appears to be consistent with the long-term
pattern.

RECENT DATA

Mixing-Zone Survey — August 1988

in August 1988, DEQ conducted a mixing-zone
survey of the Dallas outfail in Rickreall Creek.
During the mixing-zone survey, poor mixing
was observed, with the STP-effluent plume fol-
lowing one bank of the stream. Testing results
also indicated that state or fedaral water quality
criteria for chiorine, bacteria, and nutrients

were exceeded, '

During the 1988 survey, STP-effluent and in-
stream fecal coliform and enterococcus wers
tested. The STP-effluent fecal-coliform count
was 60 coionies per 100 ml and the entero-

' cocecus count was tess than 4 colonies per 100

ml; both values are below water quality criteria.
Measured upstream concentrations in Rickreall
Creek were 400 for fecal coliform and 100 for
anterococcus. At 100 to 200 feet downstream
of the outfall, individual sample counts varied
from 280 to 1740 for fecal coliform and 80 to
1720 for enterococcus.

Mixing-Zone Survey — October 1989

In October 1989, DEC conducted an extended
mixing-zone survey of Rickreall Creek. Con-
tinuous dissolved oxygen monitors were em-
ployed to provide information on the diurnal
variation in dissoived oxygen, conductance,
temperature, and pH. From these dats, it was
observed that the diurnal range of dissotved
oxygen was greater at a site below the STP
than at a site above the 8TP (3.1 mg/L-day ver-
sus 1.55 mg/l-day, respectively)., The min-
imum diurnal range of dissolved oxygen on ane
of the three days sampled fell below 6.0 ma/L.-

SA\WH5E507.5C
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{See Appendix E for more information.)

Screening Survey — October 1992

A screening water-quality survey using
continuous monitors was conductad on Rick-
reall Creek during October 5-7, 1992, Review
of the data showsed a larger than expected
amount of variation betwean recordings. This
degree of variation is uncommon for these
recorders and limits the level of ¢onfidence in
the data. However, the data were used to
describe the diurnal trends in dissolved oxygen..
{See Appendix E for more information.}

Streamflow Data Sun_:mary

The U.S. Geclogica! Survey maintained a gauge

_on Rickreal! Creek near Dallas at river mile 19.1

for the years 1961 to 1968. Table C-1 lists

- summary statistics for monthly flows at this

station.

Significant additionai flow may occur between
the gauge site and the municipal discharge.
USGS developed a regression equation for
extrapolating flows from gauged streams- to
ungauged streams in western Oregon. Using
this equation plus estimates of additional basin.- .
area, stream slope, and other factors, a

"muitiplier of 1.5 was developed to extrapoiate

monthly averaged flows at the gauge at RM

19.1 1o monthly averaged flows at Dallas just

above the treatment plant discharge.

Table C-1. Flow Statistics — River Mile 18.1 {1961 — 1968)

M'mth Mean Min- 7Q10.

_ N usGs)y - {(USGS)- Calculated
October 29 3.2 25
November 210 20 S 134
December 378 9.6 52.2
January | ae7 13 80.1
February 273 60 70.1
March 249 72 77.8
April 119 52 S
May : 81 25 - 29.2
June . 22 8.5 | 10.9°
July : 7.5 3.5 3.7
" August 4.8 1.0 1.4
September 6.6 1.8 . 1.7

Revision Date: December 1, 1993
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Table C-1. Results of Routine and Intensive Monitoring

Summer 1990
Flow. @ BOD, Ammeonia, Suspended
Point Source {mg;!l 28-day NH, Solids
S img/l) . {mg/L} (mg/L}
Myrtie Point STP 0.11 36 - 77 14 -18 25 — 48
Coquille STP 0.76 - 0.97 04 -09 2.8 -14.5 4-35
Bandon STP 0.26 - 0.35 08 - 21 5.0-18 15 -~ 60

Table C-2. Myrtle Point STP — UCBOD and Cecay Rate

Summer Conditions — Myrtle Point STP
_ _ _
: | Upstreamof | - - ...200 Fest Downstream of Qutfall .
. Parameter Myrtle Point | Near Outfall . : ,
_ STP ) Undiluted _ Diluted . QA - .
‘UCBOD (mgiL) 1.5 2.8 14.3 13.3 13.4
Decay Rate, K 0.05 . 0.07 0.14 0.14 0.14
(day™) g | ,_

tionai area and channel depth. Using the his-
torical data for the time period 1850 to 1990 at
Powers, the low-flow statistic 7010 was cal-

culated from the USGS gauge. Information on

stream depth was available from the Port of
Bandon. Additionally, DEQ calculated cross-
sectional area for selected locations in the
Coquille River and determined stream depth
throughout much of the Coquilie using a chart-
recording depth sounder. Streamflows for the
major tributaries were measured at the time of
the synoptic surveys in September 1990 and
1991 (Table C-3).

Bandon Sewage Treatment Plant

Coincident with DEQ’s monitoring efforts, the
City of Bandon contracted with Brown and
Caidwell Engineers to conduct a study describ-
ing the amount of mixing and the fate of ef-
fluent from the sewage treatment plant. This
study demonstrated that the effluent from
Bandon was not reaching the freshwater zone
of the estuary in significant concentrations. Be-

cause the effluent from Bandon did not appear to
be contributing to the observed dissolved oxygen
violations, DEQ did not propose wasteload alloca-
tions (WLAs) for Bandon to address the dissolved
oxygen violations. Further monitoring was con- .
ducted to assess effluent quality from Bandon
and water quality in the estuary.

RESULTS OF SYNOPTIC SURVEYS

Bacteria

Bacteria levels during the summer surveys were
below the criteria levels for water-contact

.. recreation and shellfish harvesting. An ex-

ception was observed near RM 25, just above
Coquille, where bacterial levels exceeded the
criteria. This increase in bacteria could not be
associated with treatment.plant discharge from
Coquille, however.. At the time ot the monitor-
ing survey, Coquille was adequately disinfecting
wastewater. The source of the observed high
levels of bacteria is unknown. '

SAIWH5634.5C
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Table C-3. Streamflow — North and South Forks of the Coquille

Septamber 1990 and 1991

_ ‘Flow, cfs
Stream {DEQ measurement) IUE;:::;g:g;e)
1990 1991 _
North Fork Coquilie 28 12 -
at Fairview {1974-1881) - - 3

South Fork Coquille
 at Powers

Middie Fork {extrapolated)

*7Q10 = The average 7-day low flow with 10-year i'ecurrance interval,

During November 19891, bacterial concentra-
tions were above criteria throughout the es-
tuary. Possibie sources of elevated bacteria
included both the Myrtle Point and Bandon
8TPs, which were not adequately disinfecting
wastes at the time of the survey, and nonpoint
sources.

Dissolved Oxygen

Dissolved oxygen concentrations can be in-
fluenced by several factors, including tempera-
ture, salinity, oxygen-demanding substances,
and reaeration. In the historical data for the
Coquille, much of the variation in dissolved
oxygen observed in the estuary could be ex-
plained by the effect of mixing fresh and ocean

waters and by variations in salinity and tem-

peratura.

During both synoptic surveys, dissolved oxygen
concentrations and temperature were monitored
throughout the water column at selected sites
in the estuary. Dissolved oxygen levels were
not observed 1o be stratified at these iocations.
Minimum levels of dissolved oxygen appear 1o
geographically coincide with the area of low
salinity and warm temperatures.

Dissolved oxygen levels were observed to drop
to approximately 8 mg/L {1 mg/L below satura-

tion) in a pool above the Myrtle Point STP. This
area is tidally influenced and it is possible that
dissolved oxygen leveis are affected by the STP
discharge.

Below Myrtle Point, near the confluence with
the North Fork, the concentration of dissolved

- oxygen dropped significantly, due in part to in-

creased sediment oxygen demand near RM 35.
By RM 30, the oxygen level increased to near
the 90 percent of saturation standard. Moving
downstream from RM 30 to RM 20, the observ-
ed level of dissolved oxygen was reduced due
to BOD demands, sediment demands, and low
reaeration rates in the relatively deep and siow
flooded-river estuary.

During the 1991 survey, levels of dissolved
oxygen increased from RM 20 downstream to
the ocean. in contrast, during the 1990 sur-
vey, dissolved oxygen continued to dacrease
to RM 10. The differing patterns in dissolved
oxygen result from differences in the effect of
tides and ocean water on mixing, salinity, and
temperature, ’

A similar pattern of near-saturation of waters -
entering the estuary and jowered concentra-
tions in the upper area of saltwater intrusion
appears to occur in other estuaries in Oregon.
The historical data for the estuaries of the
Yaguing and Siuslaw Rivers indicate a pattern

Revision Date: February 1, 1996
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APPENDIX D

POLLUTANT SOURCE SUMMARY

POINT SOURCES

City of Dalias — Sewage Treatment Plant {(STP) —
The Dallas sewage treatment plant {STP) has
been in service since 1969 with year-round
discharge 1o Rickreall Creek.

System Design

The existing sanitary wastewater coliection -

system for the City of Dallas collects wastewater
from residences, businesses, industries, and
public facilities and conveys the water to the
City's sewage treatment plant. Not including
parks and open spacs, approximately 1,800 acres
within the Urban Growth Boundary are presently
sewered. The existing STP is located approxi-
mately two miles east of the City and is adjacent
to Rickreall Creek; the outfall is located at river
mile 8.5. The S5TP provides secondary treatment
of waste, with an average design flow of 2 miilion
gallons per day (mgd) and a maximum design
flow of 6 mgd. During extreme wet-weather
svents, flow to the STP periodically exceeds the
hydraulic capacity of the colection system and
the piant. Diluted raw sewage overflows to
Rickreall Creek during these high-fiow events.

The plant was originally designed to treat sea-
sonal high-strength food-processing wastes, but
the cannery is no lenger in operation. The ariginal
design criteria included effiuent limitations of 30
milligrams per liter {mg/L} each for biochemical
oxygen demand {BOD) and total suspended solids
(TSS). in 1974; summer effluent limitations in
the City's NPDES permit (#3872-J) were lowered
to 10 mg/L each.for BOD and TSS.

lnﬂ_aw and Infiltration (I/l)

Flows to the piant follow a conventionai wet-
season/dry-season pattern: flows are typically at
a minimum in September and peak in January.

During dry westher {May through October),
avérage daity flow has averaged 1.60 mgd over
the S-year period from 1988 to 1992. During

. wet weather (November through April}, average =

daily flow has averaged 3.15 mgd. During ex-
trame storm events, maximum flows periodically
exceed the plant’s nominal hydraulic capacity of
6 mgd due to ‘inflow and infiltration’ (I/)
entering the collection system from runoff and
high groundwater conditions. Due to the dilution
effect -of I/, BOD and TSS concentrations-in
wastewater entering the plant sre consistently
lower in the wet-weather season than in the dry-
weather season.

During the past 10 years, the City's locally-
funded I/l correction program has achieved a re-
duction in the number, frequency. and duration of
wet-weather bypasses. However, during periods
of intense rainfall, bypassing stifl occurs at the
STP-influent pump station, resuiting in periodic
discharges of untreated sewage to Rickreall
Creek.

Industries

Major industries in the area are Willamette In-
dustries and Praegitzer |ndustries. Willamette In-
dustries processes timber; Praegitzer manufac-
tures printed-circuit boards. Willamette industries
estimates that only 50 percent of the water they
use is returned to the sanitary sewer, Currently,
neither industry foresees significant increases in
their flows to the wastewater collection system.

Because of the large volume of industrial flow
from the two major industries, which add little
BOD and TSS, wastewater entering the STP {in-
fluent) is dilute. Concentrations of BOD and TSS
in treated water leaving the plant {effluent) are

. typically below 10 mg/L during dry weather and

wet weather.

The concentration of metals in siudge from the

SAIWHSE507.50
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Dallas STP have been reduced over the last few
vears. Instaliation and startup of a new pre-

treatment system at Praegitzer Industries has

probably contributed to this decrease.

Plans for Facility Upgrade

DEQ has been conducting evaluations of Rickreall .

Creek and the impacts of the City’'s discharge.
Results of these evaluations will help to determine
the types of facility upgrades which will be
needed for the City to meet current State water
quality standards. Based on information currantly
available, the City of Dallas is developing plans o
upgrade its sewage treatment faciiities.

The City's NPDES Waste Discharge Permit ex-
pired in August 1989; a renewal permit has been
developed based on total maximum daily loads
{TMDLs) and wasteload allocations (WLAs) — see
. Appendix F.
facilities cannot meet the revised permit limits,
however, the City is operating under a Stipulated
and Final Qrder {SFO) which describes interim
limits and imposes a compliance schedule for
upgrading the Dallas sewerage facilities. The
new Dailas sewerage facilities raquired by the
SFO will be reguiated by a new permit with
limits and conditions necessary for meeting
water-quality and minimum-treatment stan-
dards, as appropriate.

Stipulated and H‘:_ra! Order (SFO)/

On December 19, 1991, DEQ presented the City
of Dallas with a Notice of Nancompiiance relating
to the City's NPDES permit limits. Noncom-
pliance issues inciude: '

® less than 85 percent removal of BOD/TSS.
This is largely due to wet-weather infiltration
and inflow (i) and dilute industrial
wastewater, The dilute influent makes it
more difficult to achieve 85 percent removal.

® Wet-weather bypasses. .

® [nadequate reliability {e.g., inadequate stand-
by power and backup equipment),

® Seasonal violations of State water quality
critaria for dissotved oxygen, fecal coliform
bacteria, and chlorine toxicity.

o Exceedence of outfall mixing-zone limits,

Because the current treatment -

The City and DEQ entered into a Stipulation and
Final Order agreement on June 30, 1982. The
agreement contained the following compliance

needs: '

e A public notification plan that describes the
process for informing the public during
periods of discharge of untreated sewage.

® A comprehensive draft facilities plan that
describes proposed facility upgrades.

& Final plans and specifications for new
wastewater treatment facilities; these plans
must be submitted wi:hin 10 months after
DEQ issues a new NPDES discharge permit.

e New sewage treatment facilities must be
operaticnat within 30 months of DEQ ap-
proval of final plans and specifications.

NONPOINT SOURCES

As part of the TMDL process, load allocations for
background sources wers calculated for ammonia
and CBOD,; load allocations for nonpoint sources
and reserves were calculated for CBODg (See
Appendix FI. These load allocations plus the
wasteload allocations established for the point
source make up the total maximum daily load.

Nonpoint sources can contribute to reduce levels
of dissolved oxygen and increased temperatures
in streams, Based on available information,
however, nonpoint sources do not appear to
significantly influence the measured levels of
dissolved oxygen saturation in Rickreall Creek
above Dallas. Dissolved oxygen measured up-
stream of the Dalias STP ranges from 80 to0 100
percent of saturation. It is DEQ's judgment that
the Dallas STP accounts for the majority of the
controllable load and the monitored depression in
dissclved oxygen near Dalias. {t is anticipatad
that controlling this point source will resuit in
eliminating the obsarved violations of the dis-
solved oxygen standard and is a necessary part of
the poliution control strategy for the stream.

DEQ does recognize the need to address nonpoint
source problems wherever they occur. Inter-
agency agreements between DEQ and the Depart-
ments of Agriculture and Forestry will be used to
promate Baest Management Practices designed to
reduce nonpoint sources of pollution in the basin.

Revision Date: December 1, 1993
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APPENDIX E

TECHNICAL WATER QUALITY ANALYSIS
Robert Bsumgartner, Water Quality Division, DEQ

OVERVIEW

Water quality studies conducted by DEQ have
indicated that Rickreall Creek may be unable to
fully assimilate effluent-from the Dallas sewage
treatment plant, particularly at low flows. The
results of continuous dissolved oxygen (DO)
monitoring ¢onducted above and below the
treatment plant in October 1989 indicate that,
on a daily basis, oxygen levels drop beiow the
DO criteria applicable to salmonid-producing
streams. Downstream DO levels wera lower
than upstream DOC levels. Streamflows which
coincided with the monitoring were about five
cubic feet per second {cfs).

QUAL2E MODEL

The EPA water quality model QUAL2E was
used to analyze the influence of the Dallas STP
discharge on Rickreall Creek. Limited dats were
available to aid in the calibration-of the medal,
thus default values or values recommended by
the EPA Center for Exposure Assessment
Modelling were used for many parametars. The
available data provide a basis for expiaining
observed conditions and provide a reasonable
forecast of what may occur under aiternative
conditions.

MODELLING RESULTS

The modelling resuits support the judgement
that Rickreall Creek is a water quality limited
stream with ne remaining assimilative capacity
at either low or moderate flows. For DO levels
to stay above the DO criteria, flow has to be
considerably above the observed minimum, and

sewage etfluent from the Dallas treatment plant

has to be treated to a high level.

1t shouid be noted that the modei provides daily
average values for concentrations but does not
adequately simulate the diurnal variations that
will occur. The resuits of stream sampling in
Qctober 1992 indicate that the diurnal variation
in DO is en the order of 1.5 mg/L. For a par-
ticular set of model conditions, if the average
DO lavel is equal to the DO standard of 90 per-
cent of saturation, then the minimum DO levei
will fall below the standard dus to the diurnal
variation.

APPLICABLE DISSOLVED OXYGEN
CRITERIA

Based on information from the Oregon De-
partment of Fish and Wildlife, Rickreall Creek is
being considered by DEQ as salmonid pro-
ducing. Therefore, the 95 percent of saturation
criterion for dissclved oxygen shouid.be applied
during times of salmgnid spawning, incubation,
and rearing (typically during the winter); the 90
percent of saturation criterion should be applied
at other times.

AVAILABLE DATA

Three limited data sets wers available for use in
the model: extended mixing-zone sampling
conducted during low-flow conditions (August
1989): downstream water quality sampling con-
ducted during high flows (April 1892); and
additional low-flow sampling {October 1892).

MODEL PARAMETERS
Title Data

Conductivity and total dissoived solids were
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. modellad as conservative tracers. The fol-
lowing were also modelled: temperature, dis-
soived oxygen, BOD (as uitimate CBOD), algae,
phosphorus, ammonia-nitrogen, nitrite-nitrogen,
and dissolved phosphorus, Fecal coliform was
not modelied.

Program Control Data

Hydraulics were modeiled as trapezoidal cross-
sactions and as power functions. This is dis-
cussed in mora detail in the section on hy-
draulics data. It should be noted that the model
is only capable of simulating steady-state
conditions: the assumption of steady state is

not valid for the high-flow conditions observed .

in April. However, the relative influence of the
discharge appears to be reasonably explained
using the steady-state assumption.

Global Algal, Nitrogen, Phosphorus,
and Light Parameters '

These parametars and constants apply to all
raaches and represent the kinetics of the aigal
growth, nutrient, and light interactions. Sug-
gested or default parameters were used.

Temperature Correction Factors (theta
values) '

Several of the processes reprassnted in
QUALZ2E are affected by temperature. Defauit
values for the various temperature correction
factors were used.

Reach ldentification

Severai reaches were identified both above and
below the discharge from Dallas. Reaches were
defined by changes in slope as determined from
USGS quadrangle 15-minute {1:24,000) series
maps. Each river mile where a contour interval
appeared to cross the creek was identified as a
separate reach. The slope for each reach was
obtained by dividing the drop by the reach
length. Additionai reaches wers identified for
the area immediately below the Dallas STP, as
well as for the tributary slough at river mile 5
and the section of the creek immediately below
the siough.

Hydraulics Data

. There are two options av;aiiable in QUALZE for,

modelling stream hydrauiics. In the first option,
velocity and depth are modelled according to a
set of power functions. In the second option,
sach reach is represented as a trapezoidal
channel. |pitial evaluation of the low-flow and
high-flow conditions used the trapezoidal
option. Although the trapezoidal cress-sections
represented streamflow for conditions similar to
those measured, they appeared guestionable at

substantially different flows. Power functions -
were used to interpolate to aiternative flow

conditions.

Two sets of data — one at low flow and one at

high flow — were used to estimate stream ve- % =2

loeity, depth, and width. Different stream
profiles and Manning’s roughness coefficients
were used for the high-flow and low-flow con«.
ditions. For the measured flows, the c¢ross-
sectional area and wetted perimeter could be
catculated. Slopes were estimated from USGS
quadrangie maps. By rearrangement of the
Manning's equation, the roughness coefficient
could be calculated from the slope and cross-
sectional profiles. For reaches where flow was
not measured, the closest cross-section and
roughness coefficients were appliad.

Under high-flow conditions {100 cts), the

channel geometry was generally “'U’’ shaped.

Roughness coefficiants of approximately 0.04
were calculated. Under low-flow conditions (5

cfs), more complex trapezoids were identified.

Roughness coefficients on the order of 0.6 to

1.0 were calculated. These coefficients are

much higher than typical stream coefficients of

near 0.03.

Under low-flow conditions, Rickreall Creek does
not conform to the epen-channet flow for which
Manning's equation applies; the creek may act

more like a series of impoundments behind

weirs, pools, and riffles. In such cases, the
Manning’s roughness coefficient simply be-
comes an empirical value used to relate ob-
served velocity to stream profile.

For a limited number of locations, streamflow
hydraulics data are available for both high--and
low-flow conditions. For thesa locations,
stream velocity and depth were ampirically

Revision Date: December 1, 1993
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related to flow using the power function,
.velocity = aQP. For reaches where flow

measurements were not available, the power

functions were determined using values es-
timated from the trapezoidal calculations
developed for low- and high-flow conditions.

Temperature and Local Climatology
Data

This group of data supplies the air temperature
and climatological information for steady-state
water temperature simulation. Data obtained
from the nearest gauge (at Salem) were entared
for the different months simuiated by the mod-
el. A shading factor of b0 percent was as-
sumed based on discussions -with the con-
suiltant for the City of Dalias.

Reaction Rate Constants for BOD and
Dissolved Oxygen

This data set includes values for the BOD
decay-rate coefficient, the BOD settling rate,
and the sediment oxygen demand. The method
by which the reaeration coefficient will be de-
termined is aiso defined in this portion of the
modei input.

" A low BOD decay rate of 0.1/day (temperature

corrected) was assumed for summer conditions,
along with a vaiue of zero for the rate of BOD
settling based on the cbserved effluent quality
of near 10 mg/L CBOD or less. These values
were assurned to be constant for the various
reaches. LUnder winter conditions and an
assumed 20 mg/L of CBOD, a decay rate of
0.15/day (temperature corrected) was used. A
higher decay rate may be associated with
higher effluent concentration.

The O‘Connor and Dobbins formutation (1958)
was selacted for calculating the reaeration
coefficient. . This formulation makes use of
stream depth and velocity measurements to
astimate reaeration. A low vaiue of 0.04 g/ft*-
day was assumed for SOD for most of the
stream. Based on the DO [evels measured
downstream of the Dallas treatment plant, a

higher value of 0.2 .g/ft.day was assigned to -

the 0.4 miles just below the -treatment plant,
{For. further discussion, see saection on “"Sed/-
ment Oxygen Demand”.}

N and P Coefficients

This data set makes it possible for QUALZ2E 10
simulate the concentration of algae as well as
the components of the nitrogen series and the
phosphorus series. Except for the value of the
rate coefficient for ammonia, default values
were used. The rate coefficient for ammonia
varied from 1.0 to 5.0 depending upon the
reach. A temperature-adjusted rate of 3.0/day,
typical of shallow (1- to 3-feet deep) streams
was assumed for Rickreall Creek. The high
rates may not be significant when ammonia
tevels in effluent are low (< 1.0 mg/L), but will
be significant when leveis are higher.

Algae and Other Coefficients

- Default values or recommended values were

used. Sampling results from the fall and spring
periods indicate that algal growth is not signi-
ficant.

DIURNAL VARIATION

An extended mixing-zone survey of Rickreall

- Creek was ¢onducted by DEQ during three con-

secutive days in October 1889 using con-
tinuous monitors to measure dissolved oxygen,
cenductance, temperature, and pH. Evaluation
of the data indicated that the diurnal range of
dissolved oxygen was greater below tha STP
{3.1 mg/L-day) than above the STP {1.55 mg/L-
day). On one of the three days of the survey,
the minimum value observed fell below the
State’'s dissolved oxygen criterion of 6.0 mg/L.

Review of the continuocus monitoring data
collected during October 1992 shows a larger
than expected amount of variation between re-
cordings. Although this variability limits our
leve! of confidence in the data, the data were
used to describe the diurnal trends in dissolved
oxygen. The data, which were smoothed by
regression using a modified Fourier series,
appeared to foliow a sinusoidal pattern for the
days sampled {Figure £-1). The regression sine
curve was assumed to simulate the actual
diurnal variation in dissolved oxygen.

Ambient dissolved oxygen monitoring data used
to aestimate the influence of the Dallas STP
discharge on the receiving water were corrected

SA\WHEE07.58
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Digzaived Oxypen (mg/L)
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Figure E-1. Observed Levels of Dissolved
Oxygen at Selected lLocations in Rickreall
Creek Near Dallas (October 5-7, 1992).

for daily averaged values using the sine
function for the continuous monitor located
neargst to the ambient station. Daily averaged
dissoived oxygen upstream of the STP was as-
sumed to be 100 percent of saturation.

Streamflow measurements were used for cai-
culating depth, velocity, and reaeration. These
data, along with the predictions for diurnal
variation, were ussd 1o estimate areal dissolved
oxygen production using methods described by
Di Toro (1981} and Thomann and Mueller
{1987). The estimsted dissoived oxygen pro-
duction values basad on data from two sam-
pling events {1989 and 1992} are presented in
Table E-1. Comparisons of data should be
made with caution, however, due to the vari-
ability in the continuous-monitor data for 1992
and the occurrence of rainfall during the 1992
survey.

SEDIMENT OXYGEN DEMAND

A sediment oxygen demand component was in-

cluded in the QUALZE analysis of the October
1992 data for Rickreall Creek. Calibration of

the model to the observed data indicates the.

rate af SOD increased to 0.20 g/ft*-day (2.1
g/m?-day). The increase in the SOD rate was
assumed to apply for 0.4 miles below the Dallas
STP {Figure E-2).

" Dissokved Oxygen lmg/L) -

- -

A T & i
. \ \
H NN

L—m T Ghewvved Qmwllﬂll

[] 2 [ [] LI ] 12 1) 1]
River Mile

Figure E-2. Observed and Simuliated Levels of
Dissolved Oxygen in Rickreall Creek Near
Dallas (October 5, 1992/,

increased SOD rates below municipal plants
have been reported eisewhere {for example, see
EPA 1985: Rate Constant Kinetics). In that
document, Lam, et al., report SOD rates for a

" variety of conditions:

S0D (g/m3): 7.0 spaerolitus
4.0 municipal siudge below
STP
1.5 ‘‘aged” municipgl sludge
beiow STP
1.5 estuarine mud
0.5 sandy bottoms

0.07 mineral soils.

Table E-1. Dissolved Oxygen Production Values

‘ - Location 1988 Data 1992 Data
Upstream (RM 11} 9.6 mg/L Data void

Highway 29 (RM 9.9) 12.9 mg/L & mg/lL

Morrow Rd. (RM 6.5} Not sampled 5 mg/L

Highway 81 (RM 2.2) Not sampled 3 mg/L

Revision Date: December 1, 1993
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The SOD rate is entered as a constant into the

model; the rate may vary with temperature but -

is not linked to other variables in the mode!.
The assumed SOD rate incorporates the effect
of all benthic production and demand tarms,
The greater SOD rate determined using the
1992 data may be justified by the significantly
lower estimate of benthic dissolved oxygen
production.

The inclusion of SOD and tempersture in the
modelling analysis for data collected during
October 1989 resuits in a decrease in the
estimated dissolved oxygen. . The increased
SO0 may provide a better simulation of the
diurnal data than the observed ambient dis-
solved oxygen data (Figure B-3).

; Disalved Oxygen (mg/L)

[

T Msassdly Owar 3 Deve
e maetad, Ne 308
#  Baty verage

zr . + onerved

— . WA 30T & Temp

phe e ———
L] 3 4 L) 1] 1z 113 1L}

a
River Mils

Figure E-3. Observed and Simulated Levals of
Dissolved Oxygen In Rickreall Creek Near
Dallas (October 5, 1989).

APPLICATION OF MODEL

Figures E-4 and E-5 illustrate the model results
for dissolved oxygen based on data from April
1992 (high flows} and Qctober 1389 {low
flows).

High Flows

The high-flow data {April) indicate that the
discharge from the Dailas STP (RM 8.5) has
little influence on instream dissolved oxygen
saturation: observed and predicted values were
near or above 100 percent of saturation. In-
creasas in ammonia {from.20 to 60 ug/L}, dis-
solved solids (from 501to 60 mg/lL}, and bio-

E-5
120 Dissclved Oxygen [Percent Ssturstino)
;
lﬂﬂi' L 3 -
i
[ ]
&0
!
L1 ¥
0 r— umuiied  * Ohesrved I
0 _ . . .
] 2 + [] [] 1w [t i 1]
River Mile

Figure E-4. Observea and Simulated Levels of
Dissolved Oxygen in Rickreall Creek Near
Dallas (April 1992).
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Figure E-5. Observed Levels of Dissolved
Oxygen in Rickreall Creek Near Dallas
{October 1989).

chemical oxygen demand {from 1 to 1.5 mg/}
were associated with the STP discharge.

Review of sampling data compared with model
predictions resuited in underestimating total
dissolved solids (TDS} and NH; below river mile
4. The increase in the conservative tracer
(TDS) and other parameters indicate that addi-
tional flow and pollutants may be entering the
stream; thase were not accounted for in the
analysis. )

Low Flows

Ouring the October period of low streamflow,
discharge from the Dallas STP into Rickreall
Creek resuits in a decrease in the dissolved

SAIWHE507.5E
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oxygen concentration. Much of the loss of ~

dissoived oxygen is due to the low diiution ratio
and relatively low concentration of oxygen {4 to
6 mg/L} in the effluent.

 Diurnal Variation

The observed values need to be corrected for
the time of day of sampling so that simulated
daily averagas can be compared with observed
deily averages. The diurnai variation measured
-within several days of the ambient monitoring

-. showed an instream variation of near 1.5 mg/L

above the STP and greater than 3.0 mg/L below
the STP. In Figure E-5, the circles indicate the
variation cbserved over three days. The lower
dissolved oxygen observed int the diurnal data
is proportional to the mixing ratio. The

relatively good guaiity of the effiuent {low’

ammonia and BOD] acts to mitigate the poten-
tial impact of this discharge on water guality.

INFLUENCE OF DILUTION

Although DEQ does not have continuous data
for either streamflow or treatment-piant dis-
charge in Rickreall Creek, these can be es-
timated using conductivity data. The increase
in conductivity between the upstream site
{above the STP) and the downstream site {be-
low the STP) provides a measure of the in-
crease in dissolved solids, for which the STP is.
a dominant source. The observed change in
conductivity should be representative of the

relative dilution of the effluent discharge.

provided by the stream {Figure E-8].

For a given sampling time, the concentration of
dissoived oxygen at the upstream site is greater
than at the downstream site. The difference in
the concentration of dissolved oxygen betwean
sites is proportional to the incrgase in con-

ductivity. However, the dissolved oxygen con-

centrations are influenced by the time of day
the samples were collected (Table E-2}. Be-
cause the range of diurnal variation is greater
downstream than upstream, there will be a
greater difference between upstream and
downstream sampies collected in the morning
than in the same locations sampied in ths
-afternoon.

Primary Productivity

The observed increase in diurnal variation beiow .
the Dallas STP couid be the result of several
factors. An increase in photosynthetically
active periphyton could increase the diurnal

. variation in digsolved oxygen; sampling notes

indicate an increase in periphyton biomass
beiow the STP. Physical parameters that

- influence reaeration {such as stream depth and

velocityl could aisoc influence the degree of
diurnal variation. The changes in dissolved
oxygen below the STP may be due to increases

in primary production reiated to the STP dis- .

charge. However, the stream appears to have
similar leveis of production upstream as down-
stream (see Table E-3).
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Figure E-6. Changes in Dissolved Oxygen and
Changes in Conductance in Rickraall Creek at
Highway 99 and Above the Dallas STP (Octo-
ber 17-19, 1989).

Thomann and Mueller {1987}, citing Di Toro
(1981}, develop a simpie analytical method
reiating the observed diurnal variation in
dissoived oxygen to reaeration and primary
production:

p . 03K (-e™™
(1-¢ O3y

AC

where delta C is the diurnal change in dissolved
oxygen. In this case, the observed change in
dissclved oxygen was adjusted for the effect of
temperature changes on the saturation levels of
oxygen in water. To compare productivity be-
tween sites, the caiculated production (P,) was
divided by stream depth to represent produc-
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Table E-2. Correlation Between Dissclved Oxygen, Conductivity, and
Time of Day for Rickreall Creek

Correlation
. Dependent Parameter Independent Parametar Coetficient ()
= ______________________ . __________________________ |
Change in Dissolved Oxygen Change in Conductivity
: ; 0.58
{mg/L) {linear}
Change in Dissolved Oxygen Time-of-Day (sine) 0.70
{mg/L} :
Change in Dissolved Oxygen Change in Conductivity + 0.96
{mg/L} Time-of-Day :
Change in Conductivity Time-of-Day {sine} 0.15

tion in units of dissolved oxygen per area of
streambed.

Chapra and Di Toro (1991} recommend the
following modifications for streams where K, is
less than 5.0/day, such as in Rickreall Creek:

. _ g a5k, 2.
AC _ (-e "9 | o051t

F,  osk(1-e™

Results of these applications are presented in
Table E-3.

Reaeration

Estimates of reaeration are neaded in order to
quantify the potential effects of primary pro-
duction on dissoived oxygen. An assumptionin-
herent in this analysis is that the estimated K,
is representative of the reaeration occurring
within the assessed stream reach. Estimates
for the reaeration rates vary depending on
stream velocity and depth [Q'Cennor) — Figure
E-7.

For the reach below the STP discharge to High-
way 29, we have greater detail of the esti-

Table E-3. Estimated Primary Productivity from Diurnal Dissolved Oxygen
Measurements: Rickreall Creek, October 1989

Locationr With .

Respet_:t to STP - Ac K

Upstream 2 Miles 1.58 3.79

‘Depth | - Original .
(ft ,

1.07 3.98 12.1 3.82 10.7

- . ~. Modified. - .

2 Miles Downstream

Immediataly ) . .
Upstream 1.53 4.77 1.30 4,37 | 11.1 3.80 9.8

Immediately : :

Downstream 1.36 | 444 | 1.50 | 3.75 8.2 3.30 7.2
Hwy 95, 3.10 | 2.02 | 1.54 | 86.71 14.3 | 6.0¢4 | 12.9

SA|WHES07.5E
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Figure E-7. K, Estimated (O’Connor and
Dobbins, 1958} from Several Estimates of
Average Width and Depth for a Measured
Flow of 5.8 cfs in Rickreall Creek Below
Dallas.

mated cross sections, depth, and velogity. Al-
though mare cross-sectional data would provide
more detailed estimates of reaaration, the avail-
able data indicate significant variation in calcu-
lated reaeration rates within a reach.

Various estimates of K, for the reach from
below the STP to Highway 99 include:

Average ......... ev-e.. 649
Weighted Average ........ 4.56
Logiqy Average .......... 2.21
Log o Weighted Average ... 1.79
Median . ....... ... .. .. 1.67

These estimates of reaeration were calculated
at slightly higher measurad flows than observed
during the Qctober 1989 mixing-zone survey,
it appears that the estimated reach reaeration
{2.02) is a reasonably accurate representation,
We do not have data that wiil allow refined es-
timates of reaeration at other locations. Es-
timates of the benthic production from the diur-
nal curves is sensitive to estimates of K,.

Effluent quality may also infiuence the effect of
effluent discharge on receiving-stream water qua-
lity. During the mixing-zone study, the effluent
quality for ammonia is reported as 0.26 mg/L
ammonia, 2.2 mg/L BODg, and 6.2 mg/L dis-

solved oxygen. The resulting low oxygen de--
mand (high effluent quality) reduces the potentiat

impact of the discharge of Rickreall Creek.

SENSITIVITY ANALYSIS

Table E-4 summarizes several mode! iterations
for Rickreall Creek using summer conditions.
Table E-5 shows the amount of streamflow that
wouid be required to assimilate the Dalias
treatment-plant effluent under a variety of
conditions. In all of the simulations, it was

assumed that the effluent would contain no .

more than 5.0 mg/L BOD and no more than 0.5

.mg/L ammonia. It should also be noted that an
effluent DO concentration of 6.5 mg/L cor-. .

responds 1o 72 percent of saturation at §8°F,

while 8.5 mg/L corresponds to 90 percent of
saturation. e

It appears that achieving a dissolved oxygen
criterion of 90 percent of saturation at existing~~ -~
- streamflows is improbable for Rickreall Creek. .

Permit conditions would have to include criteria
of 8.30 mg/L or greater dissoived oxygen, .25
mg/L or less ammenia, and & mg/L or less
CBOD. Fairly slow estimated decay rates for
ammaonia and low or nonexistent sediment oxy-
gen demand wouid have to be assumed. An
assumption of low or nonexistant SOD may be
appropriate under observed conditions {see
section on “‘Sediment Oxygen Demand’?. To
support that assumption, the basin effluent eri-
terion of 10 mg/L or less for total suspended
solids was used; this criterion is designed to
minimize settling. However, even under these
conditions it is not certain that the 90 percant
of saturation criterion would be met at the es-
timated critical low flow (7Q10} of 1.4 cfs

(August).

it appears that a streamflow of greater than 40
cfs is needed to assure adequate dilution of
discharge under basin effluent standards. Sim-
ulated minimum digsoived oxygen was greater
than 95 percent of saturation at flows in excess
of 70 cfs. These flow conditions may not exist
continuously but may occur during winter
months. “Winter’’ limits in discharge permits
typically apply berween November and April;
for the STP permit’ for Dallas, however, any
winter discharge limits which do not include
ammonia remaovail should apply only when flows
in Rickreall Creek near Dallas exceed 70 10 120
efs (weekly average}.

Revision Date: December.1, 1993
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Table E-4." Sensitivity Analysis

Sensitivlty Analysis — Preliminary Application QUAL2E
July Conditions as Estimated:
Effluent Flow = 1.03 cfs
7Q10 {July) = 1.5 cfs
90Q2 (Average Summer Low Flow} = 5.0 ¢fs

o '_ I::}:;. | anmngs . giﬁggay ) ulé'éy Sat. %

5 6.5 15.00 10 0.04-0.20 3 0.13 1

5 6.5 7.50 10 0.04-0.20 3 3.76 41

5 - 6.5 .50 10 0.04-0.20 3 7.12 77

8 8.3 0.50 10 0.04-0.20 3 7.23 78

5 8.3 ; 0.50 10 0.04 3 7.54 82

5 8.3 0.50 10 0.0 3 7.97 86

5 8.3 Q.50 5 0.0 3 8.12 88

5 8.3 0.25 5 0.0 3 8.23 892
1.5 8.3 0.25 5 0.0 3 7.35 79
1.5 8.3 0.25 5 0.0 3 B8.56 83
10.0 - 8.3 0.25 8 0.0 1.0 g8.64 94
10.0 8.3 0.25 g 0.0 0.50 8.68 94
5.0 8.3 ©0.25 5 0.0 0.50 8.44 91
1.8 | 8.3 - 0.258 5 0.0 0.50 7.80 85

-Table E-5, Streamflows Required to Assimilate Dallas STP Effluent
Under Varying Conditions

Month Ettluent DO STP Flow DO Std. . Streamflow
L {mg/L} {mgd) (% Sat.} Required (cfs) .

July 6.5 2.0 20 . 2B

July - 8.2 2.0 %0 20

July 6.5 4.5 80 : 356

July - 8.2 4.5 90 25
Novemnber 6.5 2.0 95 &0
November 8.2 2.0 85 45
November 6.5 4.5 . 95 70
November 8.2 4.5 a5 80"

SAV\WHEB07. 58 ' Revision Dare: December, 1993
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APPENDIX F

PERMIT WASTELOAD ALLOCATIONS

WASTELOAD ALLOCATIONS

The Federal Clean Water Act, under Secticn
303, requires that pollution limits, known as
total maximum daily loads {TMDLs), be estab-
lished on streams that are not achieving water

quality standards in either numerical or narrative -

forms. The TMODLs for Rickreall Creek form the
basis for estabiishing specific wasteload allo-
cations (WLAs) for point sources of pollution.
The current TMDL and WLAs for Rickreall Creek
impose limits for biochemical oxygen demand,
ammonia, and chlorine toxicity (Tabie #-1). The
WLASs are incorporated into the revised permit

linits for the City of Dallas (Tables F-2a, b, ¢).

The TMDLs and WLAs are intended to limit in-
troduction of oxygen-demanding pollutants into
Rickreall Creek.

The point source discharge from the Dallas
sewage treatment plant {STP} has a major in-
fluence on the water quality in Rickreail Creek.
A total maximum daily load has been prepared
to address problems due to low levels of
dissoived oxygen and high leveis of chiorine
and ammonia-nitrogen resulting from the STP
discharge. Other parameters of concern which
are addressed in the discharge permit for Dallas
include temperature, fecal coliform bacteria,
total suspended solids, and pH.

NPDES PERMIT

Parmit Assumptions

Permit limitations {(WLASs) are listed in Scheduie
A of the NPDES permit for the City of Dallas,
Thase WLAs are specific to the current outfall
location and are based on gertain assumptions:

& That Rickreall Creek beiow the current
outfall is saimonid-producing (based on

information from the Oregon Department of
Fish and Wildlife};

® That the current outfall location will remain
the same;

® That streamflows will remain the same.

If these assumptions change {i.e., if the stream
is found to be non-salmonid-producing; if the
City relocates the outfall; if increases in water
demand and reservoir storage result in de-
creased streamflows; if design flows change; if
discharge is restricted to Creek flows greater
than those used to caleulate these WLAS) re-
visions to the WLAs may be necessary. Future
waste discharge limitations prescribed in a new
or modified permit will be based upon WLAS ap-
propriate for the lecation of the outfail and the
requirements of the specific receiving stream or
proposed treatment plant capabilities, which-
ever are mare stringent.

It is also possible that in the future, WLAs for
the Dallas STP will inctude more stringent nu-
merical effluent limitations for additionat water
quality parameters, including nutrients (nitrogen
and phosphorus compounds), dissolved oxygen,
BODg, ammonia, TSS, temperature, turbidity,
coliform organisms and other bacteriat poliution,
total dissolved solids, and possibly toxic
substances.

The Department has included a paragraph at
the top of Schedule A of the permit which
states that the WLAs may be revised if new in-
formation becomes available. The specific lan-
guage is as follows:

Note:

*The effiuent discharge limitations are
derived from wasteload ailocations
{WLAs/] based upon the assumption that

SA\WH5807.5F
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Table F-1. Wasteload and Load Alloéations for Rickreall Creek

5_“'6“; @!‘Ei. | ‘ Ammnnia [Monthly A\rgmgel CBOD§ IMomhly Averagcl
Flow, Q fcfal, Source | Concentration | Flow®, Q | wia Concantratl g wia | ucsop
in Rickreali Creak Ctmgi) . |7 fets) | hidr i B {ib/d} | - {tb/d)
WLA: 5TP** 20 3.1 333 1522 _ . 10‘ 3.1 170 423
Summer LA: Background 0.02 90 10 ‘44 2 %0 970 | 2466
Qz 90 . .
LA: Reserve + NPS 0 0 0 ) 2.72 80 1319 | 33853
, WLA: 5TP** 0 0 0 0 ' o 0 o 0
Summer
LA: Background D.2 1.5 0.16 0.73 2 1.5 18 41
Q < 90 _ :
LA: Reserve + NPS 4] o ] 0 . 2.72 1.8 22 58
WLA: STP=* 20 3.1 333 1522 10 3.1 187 505
Winter y
. ’ LA.: Background 0.02 120 13 59 120 1294 3924
a>120
LA: Reserve + NPS 0 0 0 0 1.96 120 1268 | 3845
WLA: STP"* 0.5 3.1 8.3 38.1 5 3.1 83 252
Winter :
 LA: Background 0.02 45 4.9 22 45 485 141
Q=451 120 -
LA: Reserve + NPS 4 0 0 0 1.96 45 475 1442
WLA: STP** 0 (4] o 0 4] 0 0 0
Winter
LA: Background 0.02 13 1.4 6.4 13 140 425
Q < 45
LA: Raserve + NPS 4] 0 4] 0 1.96 13 137 417

JG LOSSHMIVS

* For WLAs, "“flow’* refers to STP effluent; for LAs, "'flow” refers to streamflow.

** City of Dallas Sewage Treatment Plant.

STP = Sewage Treatment Plant
WLA = Wasteload Allocation
LA = Load Allocation
NPS = Nonpoint Sources
Summer = May 1 to October 31

LEGEND:

cfs = Cubic feet per second
CBOD5s = Five-day Carbonaceous Biochemical Oxygen Demand
UNBOD = WUltimate Nitrogenous Biocherical Oxygen Demand
UCBOD = Ultimate Carhonaceous Biochemical Oxygen Demard -
Winter = November 1 to Apsil 30

Yoa.3 jressyory — odey ANfeny salepm
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all Rickreall Creek is seimonid producing
downstream of the STP. The dissoived
oxygen criteria of 80 percent and 95
percent of saturation, summer and win-
ter, respectively, would apply below the
discharge from the point of discharge to
the confiuence with the Wilsmette
River. Future waste discharge limits-

tions prescribed in a new or modified

permit will be based upon the WLAs or
proposed treatment plant capabilities,
whichever are more stringent.”

{2

Permit Conditions

{See actuatl ;p'ermit for additional requirements.)

{1

May 1 to Octobbr-a‘l:-

{a}

When monthiy-average daily flow in
Rickreall Creek is lass than 90 cfs:
No discharge of wastewater is per-
mitted.

(b} When monthly-average daily flowin
Rickreall Creek is 80 cts or greater,
the foilowing effluent dischargeiirni-
tations shall apply {Table F-2a).

November 1 to April 30:

{a) When monthiy-average daily flowin

- Rickreall Creek is 45 cfs or less:

No discharge of wastewater is per-
mitted.

{b} When monthly-average daily flow in
Rickreail Craek is greater than 45
efs but does not excead 120 cfs,
the following effluent discharge
limitations shail apply {Tabie F-2b).

{c) When monthly-average daily flow
in Rickreall Creek is greater than
120 cfs, the following effiuent
limitations shall apply (Table F-
2cl.

Table F-2a. Summer Perrﬁit Limits (May 1 to October 31) for Flows = 90 cfs

‘Average Effluent

Mass. Load Limitations (ib/day)*

RS ‘Concentration - :
| Parameter . F—""" T Monthly Weekly
vl Monthly - Weekly  § a o ce ] Maximum: Daily
80D, 10 mg/L 15 mg/L 170 250 330
TSS 10 mg/L 15 mg/L 170 250 330
FC/100 mL 200 400 '

& Mass load limitations are bassd on an effluent flow of 2.0 mgd and those concentrations as
necessary to avoid water quality standards violations in Rickreall Creek.

Tabie F-2b. Winter Permit Limits (November 1 to April 30) for Flows > 45 cfs

o Aerage Etflant  Mass Load Limitations {Ib/day)*
~ Paramater
B Monthly | =~ Weskly T::“:‘g": yeekly | Daily
CBOD, 5 mg/L 7.5 mgiL 83 130 170
TSS 5 mg/L 7.5 mgiL 83 130 170
NH.-N 0.5 mg/l 0.75 mgf_L 8.3 13 17
FCMO0 mL 200 400
Dissolved Oxygen Shall not be less than a daily average concentration of 8.2 mg/L.
* Mass load Limitations are based on an efflusnt fiow of 2.0 mgd and those concentrations as
necessary to avoid water quality standards violations in Rickrealt Creek.
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Table F-2c. Winter Permit Limits (November 1 to April 30) for Flows > 720 cfs

Average Effluent

Mass Load Limitations llbidav}*

Parameter- C_oncantration ,
e R I g e A
CBOD, 20 mg/L 25 mg/L 330 - 800 670
TSS 20 mg/L 25 mgA. 330 500 670
FC1O0 mL 200 400

* Mass load limitations are based on an effiuent flow of 2.0 mgd and those concentrations as
necessary 10 avoid water quality standards violations in Rickreall Creek.

{3) Other Limitations {(Year-Round]:

{ay CBOD, and TSS Percent Removal

{on a monthly average concentra-
' tion basis): Shall not be lass than
: 85 percent.

(b}  pH shall not be outside the range of
- 6.0109.0.

{c) Total Chleorine Residual (effluent).

shall not exceed 8 monthly average

concentration of 0.012 mg/L and a

daily maximum concentration of 0.03
" mg/L.

{d) Temperatﬁre:

{ii When the temperature of Rick-
reall Creek at the point of dis-
charge is S58°F or higher, the
effluent temperature shall not
cause the temperature of the
creek outside the assigned mix-
ing zone to exceed the creek
temperature as measured
above the point of discharge,

{iil When the temperature of Rick-
reall Creek at the point of
discharge is less than 58°F,
effluent temperature shail be
limited so as not to increase
the temperature of the creek
more than 0.5°F outside the
mixing zone specified in this
permit.

Dissalved Oxygen

The revisad effiuent Iirﬁitations are seasonal, as

were the limitations in the previous permit, |
These effluent limitations are based upon the -

worst-case flow condition projected for Rick-
reall Creek, i.e., a 7Q10 flow of 1.5 cfs in July
and a 7Q10 flow of 13 cfs in November. Using
an EPA-supported, steady-state, water-guality
model (QUAL2E}, the Department determined
diseharge limitations for the City of Dallas that
wouild not violate the dissolved oxygen stan-
dard in Rickreal! Creek.

As previously stated, the Department has as-
sumed that the entire Creek below the existing
Dallas outfall is salmonid-producing. This
means the dissoived oxygen criteria near Dallag
is 85 percent of saturation during periods of
spawning, incubation, hatching, and fry stages
of salmonid fishes (generally caorresponding to
the winter discharge periodl, During the sum-
mer non-spawning period, the 80 percent of
saturation limitation wouid apply. '

Diurnal Fluctuation in Dissolved
Oxygen

In October 1989, the Department inserted a
series of continuous monitors into Rickreail
Creek both above and below the Dallas outfall.
These instruments recorded dissolved oxygen,
temperature, and pH for several days. The re-
sulting data indicate that, at least during low-
flow, surnmer cenditions, the diurnal fluctuation
of dissolved oxygen occurring above the outfall
is such that the dissolved oxygen levels are

Revision Date: October 1, 1993
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depressed below the 80 percent criterion during
portions of the non-daylight haurs. The ob-
served DO variation is likely due to temperature
change and growth of periphyton (algae that
ara attached to rocks). Periphyton generates
oxygen during the sunlight hours but utilizes
oxygen when it is dark, thus creating the
diurnal fluctuation,

Discharge Limits

Pursuant to Oregon Administrative Rule {OAR}
340-41-445(3}), ‘‘where the natural quality
parameters of waters of the Willamette River
Basin are outside the numaerical limits of the
assigned water quality standards, the natural
water quality shail be the standard.” Above
the existing outfall, depression of the dissoived
oxygen levels below the standard could repre-
sent natural conditions or could be-the result of
human-caused pollutants other than the STP
discharge. In either case, however, bacause
the ‘‘background’’ dissoived oxygen ievel
abova the outfail is below the numerical limits,
no further decrease is allowed. As a result, the
wasteload aliocation under warst-case condi-
tions is zero. For the summer discharge sea-
son, because of the inadequate dilution avail-
able, any discharge would measurably reduce
leveis of dissolved oxygen. Therefore, the
Department’s proposed, revised effluent limit
for the existing system is: no discharge during
the summer season except when flows exceed
90 cfs. .

It information is provided that shows that
portions of Rickreall Creek are not salmonid

_producing and if the discharge location is

moved to a non-salmonid producing section,
then modification of the WLAs could be con-
gidered.

During the winter period, the Department
expects that the effect of periphyton will de-
creass, in part, because of lower water tem-
peratures in the Creek. As stated ahove, how-
ever, the standard for dissolved oxygen is
higher because of the need to protect spawn-
ing, incubation, hatching, and fry stages of
salmonid fishes. Based on computar-modelling
results {using QUALZ2E), the Department be-
lieves that discharge from the Dallas treatment
facility can be permitted during: the winter
pericd {November 1 to April 30}, provided
streamflow is greater than 45 c¢fs and provided
the effluent discharge limitations are met.

Stipulated and Final Order

The revised effluent limits are believed to be
sufficient to meet water quality standards for
dissalved oxygen. The Department recognizes
that the existing sewerage facility for the City
of Dallas is not currently capable of meeting the
revised limits. The City and the Department
have entered into a Stipulated and Final Order
{SFO) which includes interim effluent limitations
and a time schedule for upgrading the sewage
treatmant plant.
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